The Recovery of GABAergic Function in the Hippocampus CA1 Region After mTBI.
Traumatic brain injury (TBI) is a major public health concern in the USA. There are approximately 2.5 million brain injuries annually, 90% of which may be classified as mild since these individuals do not display clear morphological abnormalities following injury on imaging. The majority of individuals develop neurocognitive deficits such as learning and memory impairment and recovery occurs over 3 to 6 months after mild TBI (mTBI). The hippocampus is highly susceptible to injury from mTBI due to the anatomic localization and has been implicated in the neurocognitive impairments after mTBI. Here, we investigated whether the mTBI-induced morphological and pathophysiological alterations of GABAergic interneurons in the CA1 subfield of the hippocampus recovers after 30 days in the controlled cortical impact (CCI) model of TBI. Design-based stereology shows a significant reduction in the number of GABAergic interneurons 7 days after CCI. However, the number of GABAergic interneurons is not significantly reduced at 30 days after CCI. The total number of neurons is not altered over the course of 30 days. GABAergic inhibitory currents in the CA1 subfield also show that, although there is a significant reduction in the CCI group at 7 days, the currents are not significantly different from sham controls at 30 days. We suggest that the recovery of GABAergic function in the CA1 subfield of the hippocampus observed 30 days after CCI is one of the mechanisms associated with the recovery of memory after mTBI.